Introduction

It is well known that a map f : X → Y between arbitrary topologicalspaces is open if and only if f A
O ⊃ f A O for arbitrarysubsets A of X, where A O denotes the interior of A see 1 . On the other hand, Schochetman has shown in 2 that if X and Y are metric spaces, then f is open if and only if f −1 y ⊂ limsup n f −1 y n , for every convergent sequence {y n } with lim n y n y in Y. We are motivated by the simple but important observation that not only is the set limsup n f −1 y n closed special case of 2, Lemma 2.1 but the set {y ∈ Y : f −1 y ⊂ limsup n f −1 y n } is also closed whenever f is an open map. It is then easy to generalize that a map f : X → Y between arbitrary topological spaces is open if and only if for any closed set F in X the set 
Remark 1.1. Let f : X → Y be continuous and E be any subset of X, where X and Y are topological
The converse holds, if f is onto and follows from Theorem 2.14 below.
Results
Definition 2.1. For any sets X and Y, a subset E of X will be called a saturated subset of X under a map f :
We begin with the following lemmas. The proof of the Lemma 2.3 is straightforward from the definitions and is omitted. 
Lemma 2.3. For any sets X and Y, let f : X → Y be any map and E be any subset of X. Then
Proof 
Corollary 2.8. Let f : X→Y be onto. Then f is an open map if and only if for each closed subset F of X, f(F # ) is closed in Y.
Proof. The proof follows immediately from the equivalence of a and c in the above theorem and Lemma 2.5 b .
In the next corollary, we see that interestingly images of saturated closed sets under open surjections are closed sets. 
Corollary 2.9. Let f : X →Y be an open onto map. Then for each saturated closed subset F of X, f F is closed in Y. In particular, for any set A, if
Proof. a ⇒ b : By Lemma 2.3 vii and condition a , 
Theorem 2.13. A map f : X →Y is continuous if and only if for each subset A of X, [f
# (A)] O ⊂ f # (A O ).
Proof. We know that f is continuous if and only if for each subset
Since this equivalence holds for arbitrary subsets A of X, we have f is continuous if and only if
The following theorem characterizes continuity for onto maps.
Theorem 2.14. Let f : X →Y be any onto map. Then the following conditions are equivalent.
a f is continuous; is open and so E is closed in X, proving thereby that e holds. e ⇒ a . Let S be any closed subset of Y and let E f −1 S . Then f E S, since f is onto, and so f E is closed for a saturated subset E of X. Therefore, by condition e , E f −1 S is closed in X. Hence, f is continuous.
Corollary 2.15. A map f : X →Y is continuous if and only if for any saturated set E in X, E is open (closed) in X, whenever f(E) is open (closed) in f(X).
Proof. The proof follows from the equivalence of a and d a and e above since the map f : X→f X is onto.
